This study developed and validated a radio and television skill assessment scale (RTSAS) that will improve the assessment of students' performance in diagnoses and repairs of faults in radio and television systems. The study answered one research question and tested two hypotheses. The RTSAS comprising of practical skills based on National Business and Technical Examinations Board (NABTEB) curriculum and related literature were developed and validated by seven experts. Radio and television teachers from technical colleges in the South-South zone of Nigeria were the sample used for item validation of the RTSAS which was further tried out on radio and television students. Data collected were analyzed using statistical mean, Cronbach's Alpha and One Way Analysis of Variance (ANOVA). The result of the study showed that six clusters and 76 practical skills were found appropriate for the RTSAS. Also, the instrument was found to possess a high reliability of 0.95. Based on this result, it was recommended amongst others that radio and television teachers in technical colleges and other similar institutions in Nigeria should be made to be aware and learn to use the RTSAS for assessing performance in radio and television fault diagnoses and repairs.
INTRODUCTION
The quality of learning outcome demonstrated by students of a training programme will determine the extent to which behavioural or instructional objectives have been achieved (Okwelle, 2011) . A simplistic measure of quality of teaching will be how effectively and efficiently students can, at the end of a course or programme of study, apply or use the skills that have been learned (Mansell, 2002) . In the field of technical and vocational education, practical skill activities form major part of instruction and assessment. Padelford (1984) described practical skills as organized and coordinated forms of physically observable activities exhibited in the process of carrying out tasks in vocational and technical education and other related fields. Thus, performance tests which require examinees to perform a task instead of answering questions (Khan, 2007) , are regarded by many as the most credible tool for assessment of practical skill assessment. Performance tests require students to demonstrate practical skills and operations taught and to perform adequately under conditions that are similar to the working conditions of the trade (Olatain and Ali, 1997) .
Performance testing method may be either in form of process evaluation, product evaluation or some combination of both (Okeke, 2004; Wolansky, 1988) . Process assessment requires attentive and consistent teacher observation and rating of student performance; while product or outcome assessment involves the teacher objectively judging the quality of the finished product. This implies that performance test involves assessing how students are working as well as the completed task or product. Both process and product assessment are accomplished by the teacher through the development of some type of observational techniques such as checklists, rating scale and recording sheet to be used for rating the students' performances (Ojoko, 2000) .
In Nigerian educational system, technical colleges offer technical and vocational education programmes for the purpose of producing middle level skilled manpower required for the nation's economic and technological development (Federal Republic of Nigeria [FRN], 2004) . Radio and television system is one of the engineering trades incorporated into the technical college curriculum to achieve this national goal.
National Technical Certificate (NTC) is awarded by the National Business and Technical Examinations Board (NABTEB) to students who have completed their post-primary education at technical colleges (NABTEB, 2004) . The NTC radio and television trade curriculum among others is aimed at training skilled technical manpower equipped with the necessary technical knowledge and practical skills for diagnosing and repairing faults in radio and television systems. These tasks are to be carried out by students step by step before arriving at final stage of accomplishing the task. Consequently, each step and the final stage or finished product is to be assessed comprehensively and systematically by the teacher, if the objective of the training is to be achieved.
Evidence from research studies (Bukar, 2006; Chejile, 2006; Garba, 1993; Okwelle, 2003) indicate that the popular method of assessing students' practical skills in technical and vocational education programmes including Radio and Television trade by their teachers and instructors in Nigerian technical colleges is based on mere looking at the students' finished products with little or no attention to the process involved in carrying out the practical work. Marks are then awarded to the students based on what the teacher or examiner feels the student deserves. This observatory method of awarding marks to students is considered biased and subsumes the award of grades that show individual examiner's feelings. According to Chejile (2006) the reason for this lopsided practice of assessment by the teachers could be that they are either reluctant or too busy to assess the various stages of individual student's work by at least preparing a definite procedure of assessment. However, NABTEB uses a marking scheme checklist, to assess students' performance in practical components of NTC examinations. This scheme merely highlights the major skills to be rated but lacking in details, the various stages of specific skills involved in the process of carrying out the task given. The implication of this is that the scores and grades assigned to students in practical works by the teachers may not be true representative of their performances.
In order to improve the standard of assessment in technical and vocational education, there is need to use valid and reliable assessment instruments which will take account of the process of practical activities leading to the completion of the final practical products. Though such instruments have been developed in some other technical and vocational trades (Bukar, 1995 (Bukar, , 2006 Chiejile, 2006; Garba, 1993; Okeke, 2004; Yalams, 2005) , literature available to the researcher indicate that no such instrument has been developed and validated for use in assessing practical skills in radio and television trade in Nigerian technical colleges. Against the background of paucity of standard instrument for assessing practical skills in Radio and Television trade prompted this study.
The purpose of this study therefore, was to develop and validate an instrument for assessing students' practical skills in diagnosing and repairs of faults in Radio and television systems at technical college level. Specifically, the study attempted to identify appropriate practical skills for inclusion in a Radio and Television Skill Assessment Scale (RTSAS) instrument for use in technical colleges. Secondly, was to ascertain if there were differences among technical teachers on their ratings of appropriate practical skills for inclusion in the RTSAS based on their qualifications and length of years of experience.
Research Question:
The following research question guided the study:
1. What practical skills are considered appropriate for inclusion in Radio and Television Skill Assessment Scale (RTSAS) for assessing students' practical skills in fault diagnoses and repairs of radio and television systems?
Hypotheses:
The following null hypotheses were tested at five percent level of significance.
1.
There are no significant differences among three groups of trained technical teachers (FTC/TTC/ NCE; B.Sc./HND/PGDTE; M.Sc./PhD), regarding the appropriateness of practical skills for inclusion in radio and television skill assessment scale (RTSAS) (P <0.05).
2.
There are no significant differences among three groups of experienced technical teachers (below 5 years; 5 -10 years and above 10 years); regarding the appropriateness of practical skills for inclusion in radio and television skill assessment scale (RTSAS) (P < 0.05).
MATERIALS AND METHODS
The study is an instrumentation research. Instrumentation design is appropriate for use when introducing new procedures, technologies or instrument for educational practices (Gay, 1996) . The area of the study was South-South zone of Nigeria comprising, Akwa Ibom, Bayelsa, Cross River, Delta, Edo and Rivers States. There were two target populations in this study. These included 41 teachers and 287 final year students identified from the department of Radio and Television in all the 20 technical colleges accredited by National Board for Technical Education (NBTE), to run NABTEB programme with specialization in Radio, Television and Electronics Works in the South-South Zone of Nigeria. The entire 41 Radio and television teachers were used in the study for the purpose of validating the RTSAS. No sampling was done because the number was small and manageable. The validators (raters) were made up of technical teachers with three groups of highest qualifications namely: 11 teachers with FTC/TTC/NCE; 22 teachers with B.Sc /HND/ PGDE; and eight teachers with M.Sc / PhD. Also, 17 of the 41 teachers had below five years teaching experience, 14 teachers had five to ten years teaching experience while 10 teachers had experiences above 10 years.
Also as part of the sample, a total of 38 final year students of the department of radio and television were purposively sampled from two of the 20 colleges. The choice of these two schools was based on the adequacy of all the models of equipment, materials and tools necessary for implementing the test. This sample was used for try-out of the validated RTSAS instrument for the purpose of ascertaining its initial reliability.
The instrument developed in this study is "Radio and Television Skill Assessment Scale" (RTSAS). Based on the suggestions of Benson and Clark (1982) ; Cluzeau (2002) ; Orion et al (1996) ; Samarakkoddy et al (2010); Wiersma and Jurs (1990) , the procedure adapted in the development of the RTSAS was a multi-staged approach shown in figure 1. The instrument developed will assess practical skills performance of students in Radio and Television in technical colleges in Nigeria. Following a detailed review of relevant literature and NABTEB curriculum for the award of National Technical certificate (NTC) in Radio Television and Electronic works, diagnosing faults and repairs of radio and television systems, was identified as a major practical skills area for assessment in the NABTEB curriculum.
Next, six performance objectives relating to this major practical skills area were isolated from the curriculum. Based on the critical review of relevant literature, these objectives were transformed into six basic task statements. A table of specifications of two-way grids was developed; the horizontal axis lists the six basic tasks statement (content areas) and the vertical axis lists the six levels of psychomotor domain of Padelford (1984) . This was with the view to ensuring that all basic task areas and various levels of behavioural objectives were adequately covered. The six basic task areas were further analyzed based on available literature, to generate 78 practical skill items or specific tasks statements which were matched with the appropriate cells on the Preliminary face and content validation of the draft instrument was carried out by recruiting a panel of seven experts; three lecturers in Technical Education, two lecturers in Measurement and Evaluation; and two Radio and Television technical teachers. Following the comments of these experts, a final instrument consisting of six basic task areas and 76 practical skill items which was named as the "Radio and Television Skill Assessment Scale" (RTSAS) was assembled. A pilot testing of the draft RTSAS was carried out on 15 final year students who were not part of the study sample for the purpose of estimating initial reliability. The internal consistency reliability of the instrument was determined by calculating Cronbach's alpha reliability coefficient which yielded overall instrument reliability of 0.86. This value exceeded Nunnally's criterion of 0.7 accepted for statistical consideration (Nunnally, 1978) . The choice of Cronbach's alpha method in determining the reliability coefficient was informed by the fact that the instrument had lots of test items and in clusters (Trochim, 2006) .
Based on the results of the pilot study, the draft RTSAS was revised in wordings to produce the test form for further validation. In order to determine the tasks and practical skills appropriate for inclusion in the final test, copies of the preliminary validated RTSAS was administered to 41 technical teachers in radio, television and electronic works department of the 20 technical colleges that run NABTEB programme across the South -South states of Nigeria. The instrument was arranged in two parts: I and II. Part I sought demographic information about the respondents while part II had 76 items dealing with skill in diagnosing faults and repairs of electronic circuits. A five point scale of Highly Appropriate (HA), Appropriate (A), Moderately Appropriate (MA), Inappropriate (IA), Highly Inappropriate (HI), were written against each of the practical skill statements with a corresponding assigned values of 5, 4, 3, 2, and 1 respectively.
All the 41 draft copies of the RTSAS administered and returned were found to be valid and therefore used in the study. None of the six basic task and 76 practical skill items was dropped as they were rated above "Moderately Appropriate". The result of this exercise was used to assembly the final form of RSTAS with new rating options of Excellent, Very Good, Good, Fair and Poor, with assigned values of 5, 4, 3, 2 and 1 respectively. This final version of RSTAS was tried out on 38 RTV students from one technical college each in Bayelsa and Rivers States. The internal consistency reliability of the instrument was ascertained using the Cronbach's alpha method to obtain the overall reliability coefficient of 0.95.
Data for answering the research question was analyzed using the mean and standard deviation. In order to select the appropriate tasks and practical skills for inclusion in the radio and television performance tests (RTSAS), a mean cut-off of 3.00, which is moderately appropriate was chosen. Therefore, any practical skill with a mean score of 3.00 and above was appropriate, while a practical skill with a mean score below 3.00 was inappropriate.
The null hypotheses one and two were tested at five percent level of significance, using One -Way Analysis of Variance (ANOVA). For testing null hypotheses, if the calculated F-value was equal or greater than the F-Table value at five percent level of significance, the null hypotheses were rejected but if the F-calculated was less than F-Table value, the null hypotheses was accepted. All statistical analysis was performed with Statistical Package for Social Sciences (SPSS) statistical soft ware.
RESULTS AND DISCUSSIONS Research question: What practical skills are considered appropriate for inclusion in Radio and
Television Skill Assessment Scale (RTSAS) for assessing students' practical skills in fault diagnoses and repairs of radio and television systems? Results from Table1 revealed that the mean scores of respondents ranged from 3.34 to 4.92. All the items had their mean scores above the cut-off point of 3.00, signifying that the respondents considered all the 76 items as being appropriate practical skills for inclusion in the RTSAS. The standard deviation (SD) of the items ranged from 0.22 to 0.89, implying that the respondents were very close in their ratings.
Hypothesis 1:
There are no significant differences among three groups of trained technical teachers regarding the appropriateness of practical skills for inclusion in radio and television skill assessment scale (RTSAS) (P < 0.05). Table 2 showed that there are no significant differences across the three groups of trained technical teachers regarding the appropriateness of practical skills for inclusion in RTSAS. This is evident from the table since the f-calculated value of 3.091 is less than the f-tabulated value of 3.32 at five percent level of significance. The first hypothesis was therefore accepted.
Hypothesis 2:
There are no significant differences among three groups of experienced technical teachers regarding the appropriateness of practical skills for inclusion in radio and television skill assessment scale (RTSAS) (P < 0.05). 
DISCUSSIONS
The main contribution of this study was the successful development of a valid and reliable test instrument to assess practical skills of students in radio and television in technical colleges. The result related to the research question indicated that all the 76 practical skills were considered appropriate for inclusion in the radio and television skill assessment scale (RTSAS). This signifies that the teachers of radio and television in technical colleges considered the 76 skill activities as appropriate for use in assessing students' performance in practical areas of radio and television systems. This finding is consistent with Garba (1993) and Iji (2007) regarding the fact that all the items of the test instruments they developed were considered by the respondents as appropriate for use in assessing students' performance.
The non-significance differences among the various groups of teachers that participated in the instrument validation are further evidence of the instrument's validity. The analysis of data relating to the first null hypothesis revealed that there were no significant differences among three groups of trained technical teachers (FTC / TTC / NCE; B.Sc. / HND / PGDTE; M.Sc. / PhD) regarding the skills for inclusion in RTSAS. This entails that qualification was not a significant factor in deciding which practical skill should be selected for the RTSAS instrument. This result suggests similar ratings in appropriateness of skills by all the teachers and contradicts the findings of Chiejile (2006) who found that FTC teachers rated the electrical installation tasks higher than other groups.
In respect of the second null hypothesis, it was found that there were no significant differences among the three groups of experienced technical teachers (below 5 years; 5 to 10 years; above 10 years) regarding the appropriateness of practical skills for inclusion in RTSAS. This is an indication that years of experience was not a determining factor in selecting practical skills appropriate for inclusion in the RTSAS instrument, suggesting similar ratings in appropriateness of practical skills by all teachers of various years of experience.
CONCLUSION
Preliminary data obtained in this study indicate that the "Radio and Television Skill Assessment Scale" (RTSAS) is a valid and reliable rating instrument that could be used in assessing students' practical skills performance in diagnosing faults and repairs in radio and television systems in technical colleges. Some educational implications are derived from the findings of this study. First, it is expected that teachers of radio and television may now be able to use an objective, comprehensive and systematic instrument to effectively assess students' performance in practical works. In so doing, the teachers will be able to show proof of the scores and grades that they award. Second, it is believed that students' performance in radio and television trade especially the practical aspect will be improved.
RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:
1.
Radio and television teachers in technical colleges and similar skill acquisition institutions should be made to be aware and learn to use the RTSAS for assessing practical works in radio and television trade.
2. National Business and Technical Examination Board (NABTEB) and similar examination bodies could consider using the RTSAS in assessing students' performance at NTC level and other examinations at post-primary level.
